In the present study, the impact of synbiotic, compared to control treatment (CON), on growth performance and antioxidative status of broilers blood was investigated. The experiment was carried out on a total of 500 one-day-old broiler chickens of both sexes. The broilers were divided into two treatments with five replicates, based on a completely randomized design. The control treatment was fed basal diet, while experimental treatment was supplemented with synbiotic in addition of 1 g/kg of feed (SYN) in finisher period that lasted from 15 to 42 days of age. Diet supplementations with synbiotic led to increased body weight of broilers, compared to the control treatment. During the last 28 days, feed conversion ratio was significantly (P<0.05) improved in the synbiotic treatment (2.12), compared to the control treatment (2.21). The serum glutathione peroxidase, peroxidase, glutathione reductase and catalase activities were significantly higher (P<0.05), except of superoxide dismutase, in the supplemented treatment compared to the control treatment. Furthemore, there were noticed significant decreases (P<0.05) in malondialdehyde and glutathione content in the supplementary treatment. Based on the previously mentioned, it can be concluded that synbiotic can be applied as a growth promoter and as a natural antioxidant feed additive in broilers diet.
INTRODUCTION
Growth promoters are widely used in a nutritionally balanced diet of broiler chikens affecting the exploitation of maximum genetic potential of the host, in terms of growth as well as improvement in feed conversion efficiency. Beside favorable effects on animal health and growth, the use of antibiotics in animal nutrition can cause a serious risk to animal, but to human health also (Puvaĉa et al., 2013) . For this reason, the application of antibiotics as growth promoters (AGP) in the animal feed production has been banned in the European Union since January 2006 (Castanon, 2007 ). Subsequently, with increasing demands for safe food and heightened consumer concerns over the side effects of conventional antibiotics on poultry, the search for alternative strategies regarding safe food is intensified. As a result, in recent years there are large interests in the use of synbiotics (nutritional supplements combining probiotics and prebiotics in a form of synergism) as livestock feed additives (Marrero et al., 2013) . The main activity of synbiotic is to establish and maintain healthy intestinal micro flora. A prebiotic is defined as a nondigestible food ingredient that positively affects the host by selectively stimulating the growth and activity of one or a limited number of bacterial species already resident in the colon (Collins and Gibson, 1999) . Also, probiotics are viable non-pathogenic microorganisms believed that actively enhance health of the host by improving the microbial balance of the indigenous microflora (Collins and Gibson, 1999). Combination of both probiotic and prebiotic as synbiotic, improves animal health activating the metabolism of one or a limited number of health-promoting bacteria or by selectively stimulating their growth, which improved the welfare of the host (Awad et al., 2009 ). Moreover, immunological cost savings are realized, with more energy accessible for performance. In addition, synbiotics are able to inhibit excess of oxidative free radicals responsible for cell damage and thereby improve the growth performance of broilers (Li et al., 2012) . Microorganisms use their nonenzymatic antioxidants, present in the cytosolic and membrane compartments of the cell, in order to protect against oxidative stress (Vossen et al., 2011 ).
The first line of antioxidant enzymatic defenses include superoxide dismutase (SOD), glutathione peroxidase (GPx), peroxidase (POD), catalase (CAT) and glutathione reductase (GSR) activity. The most important antioxidant enzymes which have antioxidative stress function and can eliminate free radicals are GPx and SOD. They also have an inter-protective effect, thus maintaining a healthy balance between oxidants and antioxidants (Aguilar et al., 2007) . Malondialdehyde (MDA) is the direct product of lipid peroxidation developed after radical attack on unsaturated fatty acids. MDA content has an important role as an indicator of the lipid peroxidation level and as an indirect reflection of the extent of cell damage (Puvaĉa et al., 2015) . MDA may cause deoxyribonucleic acid (DNA) fragmentation, cell membrane structure destruction, cross-linking and accelerate apoptosis. From this reason, the determination of GPx and SOD activity and MDA content can reflect the oxygen free radical level (Wang et al., 2011) . The aim of the study was to determine the effect of a synbiotic (Enterococcus faecium + fructooligosaccharides) on growth and activity of main antioxidant enzymes and MDA concentration in broilers.
MATERIAL AND METHODS

Chickens and housing
The experiment was approved by the local Ethics Committee and performed within principles of animal protection. Experiments under in vivo conditions were performed on 500 Cobb 500 hybrid broilers, of both sexes. One-day-old broilers were randomly divided into two different treatments with five replicates of 50 chickens per pen. The light was conducted in accordance to hybrid technology recommendation. Before delivery and receiving of broilers, house temperature zones were preheated to the temperature between 31-33 °C and was kept constant during the first week of the trial. Every week temperature was decreased for about 2 °C, reaching 20-22 °C at the end of the 6 th week of the experiment. Feed and drinking water were provided ad libitum. For the first 14 days, broilers were fed a starter mixture based on hybrid requirement. During the next 28 days, chickens from the experimental treatment were fed experimental diet (finisher + supplemention). The experimental diet was supplemented with synbiotic (Enterococcus faecim + fructooligosaccharides) (treatment SYN) at dose 1 g/kg feed. The control treatment consumed a basal (finisher) diet without any supplemention. The chemical composition of starter and finisher mixtures are shown in Table 1 .
Body weight gain, feed intake, feed conversion ratio and mortality
During the 42-day experimental period, the growth performances of broilers were evaluated by recording body weight (BW), feed intake (FI), feed conversion ratio (FCR) and mortality (M). Broilers were weighted individually at 1, 14 and 42 day of age. Feed consumption per pen was recorded at 14 and 42 day of age. The FI was adjusted for weight of chickens at the first day and was calculated after the experimental period of the 14 day and 42 day. The FCR was calculated as feed consumed per unit of body weight gain. Mortality was recorded on a daily bases.
Preparation of blood hemolysate
Sampling was done on ten broilers per treatment at the end of the 6 th week. Blood was collected by heart puncture of broilers into heparinized test tubes. Serum samples from blood were separated by centrifugation (10 min at 2000 rpm and 4 °C), afterwards plasma was removed, and the erythrocytes were rinsed 3 times in saline. The resulting erythrocyte pellet was suspended in an equal volume of double distilled water and vortexed. After incubation for 1 hour at room temperature, the hemolysate was centrifuged for 15 min at 2000 rpm and supernatant was collected for further analysis. Performed analyses were previously described by Kostadinović (1998).
Enzyme assay
Level of hemoglobin, necessary for the expression of the enzymatic activities in hemolysed blood, was determined using a commercial test ('Dialab', Vienna, Austria) on a spectrophotometer (Multiscan MCC 340, Finland). The SOD (EC 1.15.1.1) activity was determined by the spectrophotometric method based on the inhibition of adrenaline reduction to adrenochrome at pH 10. 
Data analysis
The one-way ANOVA analysis and t-test were performed to assess data differences between various treatments using Statistica software version 12 (Statistica, 2013). The data means were considered different at P<0.05. The results given in Table 2 regarding the performance indices of control and supplemented broilers showed that dietary supplementation improved body weight compared to the control treatment during the finisher period, as well during the whole period of trial. This may be explained as the bacteria probiotic beneficial effects of promoting a healthy gastrointestinal tract environment. E. faecim probably improved nutrient absorption from the intestinal mucosa and may be responsible for the improvement in performance of broilers supplemented with synbiotic. This finding is similar to the result reported by Aluwong et al. (2013) , who claimed the supplementation with yeast probiotic improved growth rate of male broiler chickens.
RESULTS AND DISCUSSION
Broilers in the synbiotic treatment exhibited a significantly higher (P<0.05) feed intake (2876 g) compared to control treatment (2842 g) from day 15 to day 42. During the whole experimental period, significantly lower feed intake was observed in the control treatment (3942 g) compared to SYN treatment (3988 g). This may be attributed to improved digestion and absorption of nutrient in the digestive tract due to the presence of live bacteria cells of E. faecim.
Feed conversion ratios were statistically lower (P<0.05) in the experimental treatment compared to the control treatment during the last 28 days. Furthermore, it is interesting to notice that similar tendency was also recorded throughout the whole experimental period where FCR value reached 1.87 and 1.81, respectively in treatments CON and SYN. The obtained results indicated that broilers fed with synbiotic were more efficient in converting feed to body mass compared to control broilers.
A probiotic acts by reducing the feed conversion ratio, resulting in an increase in daily live weight gain, which is achieved through a natural physiological way and improvement of digestion by balancing the resident gut micro flora. The differences in final body weight in the sixth week period may also be associated with differences in feed intake. The results of this study are in close collaboration with the Mahdavi et al. Regarding the broiler mortalities, significant difference (P<0.05) was noticed during the finisher period, where mortality rates in CON and SYN treatments reached 1.26% and 0.53%. Moreover, during the period from 0 to 42 days mortalities were also significantly higher (P<0.05) in the control treatment compared to the supplemented treatment. Thus, it can be noticed that synbiotic as a feed additive exhibited beneficial effect on the livability of broilers in comparison with the control broilers. Results of antioxidant enzyme activities and MDA and GSH contents are presented in Table 3 . The data showed a sta-tistically significant (P<0.05) decrease of MDA concentration (6.63 Umol/L) in the synbiotic treatment compared to the control treatment (8.81 Umol/L). Moreover, significantlly higher activity levels of all examined enzymes, except of SOD, were noted in the broiler treatment supplemented with synbiotic.
Results manifested significant increase (P<0.05) in POD and GPx activity, while significant decrease (P<0.05) in MDA and GSH contents were noted in treatment CON compared to the experimental treatment. Therefore, it has been shown that nutrition plays a vital role in maintaining the pro-oxidant/antioxidant balance (Aluwong et al., 2013). In the present study, the increase in catalase, glutathione peroxidase and glutathione reductase activities were also noticed. The increased activity of these antioxidant enzymes may be attributed to the age, colonization resistance, and susceptibility to environmental pathogens of the broilers.
Obtained results were in agreement with the previous observations of Capcarova et al. (2010) and Rajput et al. (2013) who reported that some microorganisms could help in the oxidation resistance, hydroxyl radical trapping and in antioxidant capacity increase. The results indicated synbiotic could improve the antioxidant activities and reduce the damage caused by free radicals.
CONCLUSIONS
The present study revealed that supplementation of broiler diets with the synbiotic relatively increased the body weight of broilers, while feed intake was improved slightly in the supplemented treatment compared to the control treatment. Thus, the feed conversion ratio of broilers was significantly different in the experimental treatment in comparison to the control broilers. According to the GPx, POD, CAT and GSR results, significantlly higer activities were noted, while there was observed a decrease in MDA content in the suplementary treatment. Therefore, the findings of the present study indicated that diets containing synbiotic can be used for improving broiler performance and blood antioxidative status of broiler chickens. 
